1.. INTRODUCTION {#sec1}
================

Aging causes alterations in various body functions, such as motor, sensory, cognitive and psychosocial. Among the factors associated with aging is also the decline in proprioceptive function, which is essential for normal functioning of the body during movements and in maintaining balance ([@ref1]). As a result of decreased sensitivity of the body and limb position, alteration and decline of proprioception during aging may significantly affect mobility and increase the risk of falls. In the aging population, falls are a serious health problem. According to the reports, approximately 30% of falls result in grave injuries that require medical attention ([@ref1]-[@ref3]). Adults aged 65 years and older are more often affected and such injures are an important cause of morbidity and mortality ([@ref2], [@ref3]). Postural stability, gait and balance that decline with age, however, are not the only reason for falls and complications during treatment ([@ref3], [@ref4]).

2.. AIM {#sec2}
=======

This paper provides a brief overview from the literature about the definition and importance of proprioception and its correlation with the elderly population.

3.. MATERIAL AND METHODS {#sec3}
========================

Literature search was conducted for this review. The data about the significance of proprioception, falls and rehabilitation for the elderly population was collected from various sources. These included electronic databases PubMed, Medline and Science Direct. The search was performed using a combination of the following terms: proprioception, elderly, falls, rehabilitation and movement. The articles were selected in correlation with the study objective and their scientific relevance.

4.. RESULTS AND DISCUSSION {#sec4}
==========================

4.1. Proprioception and its mechanisms {#sec4.1}
--------------------------------------

Proprioception was first defined by neuropsychologist Charles Sherrington at the beginning of the 20th century. Sherrington concluded that in the body, there are specific receptors in the musculoskeletal system where various stimuli are triggered by alterations in the organism that are perceived in space, depending on the position of the body, limbs and contact with the substrate. He claimed that the stimuli to the receptors are triggered by the organism itself and therefore he called this area of sensory perception the proprioceptive field. Sherrington defined proprioception as the perception of position and motion of joints and body in space, which is in fact very close to today's understanding of proprioception ([@ref5]). The definitions of proprioception may vary. Today, proprioception is defined as the ability of an organism to perceive the position and motion of joints and the perception of force, in space ([@ref6]-[@ref10]). It can be defined as the cumulative neural input to the central nervous system from mechanoreceptors ([@ref10]).

Proprioception demands coordinated action of different types of receptors. Mechanoreceptors, more precisely proprioceptors, are located in tendons, muscles, ligaments and joint capsules ([@ref9], [@ref11]). Included among the proprioceptors are the Golgi tendon organ, the muscle spindle, the Pacini corpuscle, free nerve endings and the receptors in the joint capsules and skin ([@ref12]). The mechanoreceptors transmit information on the position and motion of the joints to the central nervous system ([@ref7], [@ref10]). They are sensitive to mechanical stimuli. The mechanical changes in the tissues with the proprioceptors cause the activation of these specific receptors, thereby releasing stored sodium into the cells, which is the first step in provoking the action potential. The nerve signal is then transmitted through the afferent sensory pathways to the central nervous system ([@ref11]). Here, the sensory information is processed and integrated with other sensory input into the nervous system. The response is sent via the efferent motor pathways to target tissues ([@ref10], [@ref11]). Sending proprioceptive signals to the central nervous system via afferent sensory pathways is essential for the control of body movement. Proprioception itself has an unconscious and a conscious component. At the unconscious level, the signals protect the overstretching of the joint capsule, which is reflected at the level of reflex movement, control of muscle tone and posture ([@ref13]). At the conscious level, proprioception enables the awareness of the joint, body movements and the awareness of the joint position ([@ref12]).

4.2. The importance and role of proprioception in the elderly {#sec4.2}
-------------------------------------------------------------

Proprioception plays an important role in the planning of precise and coordinated movements, in maintaining balance and controlling body posture. It also exerts its influence on motor learning and re-education ([@ref14]). Proprioception enables the stability and orientation of the body during static and dynamic activities ([@ref15], [@ref16]). The awareness of body segments in space is crucial for the organism to communicate effectively with the environment ([@ref17]). The importance of proprioception is evident in various areas. In sports, proprioception has an important role in the prevention and rehabilitation of injuries. The role of proprioception has increased in the aging population, especially in the case of falls. With aging, proprioception is also affected, among other functions, which may result in poor perception of the position of body in space. A decline in proprioception can change the joint biomechanics and the neuromuscular control of the limbs, resulting in impaired balance and a higher possibility of falls ([@ref10], [@ref16], [@ref18]).

The deterioration of the proprioceptive mechanisms with aging involves changes in peripheral and central nervous system. Due to alterations in proprioception, the biomechanics of the joints and the neuromuscular control of the limbs change, resulting in the balance disturbances. The proprioceptive functions decline during the aging process, which has been associated with the balance deficits. A poor balance and a poor proprioception function increase the likelihood of falls ([@ref10], [@ref19]). An age-related decline in the proprioception is most likely associated with a decrease in the dynamic response of muscle spindles and the atrophy of axons that cause defects in the processing and input of sensory information. This reduces the speed of translation by nerve fibres. At the central level, therefore, the age-related decline in proprioception reflects as a progressive decline of dendrites in the motor cortex, the appearance of neurochemical modifications in the brain and the loss of neurons and receptors. In older people, motor units are on average longer and slower, which is reflected in the field of organization and thus the production of muscular strength and control. This is also reflected in the proprioceptive functions ([@ref10]). Without appropriate proprioception, the onset of movements is slowed whereas movement planning is defective and inadequate ([@ref14]). Both balance and motor coordination problems coincide with aging, whereby proprioception plays at least a partial role. Deficits in proprioception lead to a poorer perception of the position of the body in space, leading to inadequate biomechanics of joints during everyday activities, while long-lasting inadequate biomechanics causes degeneration of joints over time ([@ref10]). Due to changes in proprioception, the neuromuscular control of the lower limbs changes and as a result there is a poor balance in the elderly ([@ref8], [@ref10], [@ref20]).

The sense of perception and awareness of the body's position is crucial in order for the organism to communicate effectively with the environment. The proprioception decline in the lower limbs has already been associated with problems of balance in the elderly. All changes in the proprioceptive field have a significant impact on the individual's movement, which is also associated with the high incidence of falls in the elderly ([@ref10], [@ref18]). According to statistical surveys, falls are an important cause of mortality and can significantly impair the quality of life. The highest share of fatal falls is in people just over 65 years old ([@ref21]). Proprioceptive exercise is not only important in preventing falls ([@ref4], [@ref8], [@ref22]), but also in the field of rehabilitation in other diseases. Thus, favourable effects of proprioceptive exercise were confirmed in patients with multiple sclerosis, where it turned out that after proprioceptive training, balance was improved, and the number of falls decreased ([@ref4], [@ref8], [@ref22]). The authors predicted that with the appropriate exercise program, which could reduce the incidence of falls and related injuries, they could improve the quality of life and thus lower the costs of health care. Research describes various proprioceptive exercise programs, although there is no single point of view about exactly what such training should look like ([@ref12], [@ref13]). Proprioception is closely related to movement; the movement of body segments and the movement of tissues are essential for the stimulation of proprioceptors ([@ref13]). Exercise programs, which are carried out as training for increasing the proprioceptive inflow, include various exercises, from active exercises, coordination exercises, resistance exercises, balance exercises, plyometric exercises, exercises on vibrating plates, as well as the exercises that repeat muscular activation with the selected force ([@ref12]).

Appropriate proprioceptive training can be effective in improving proprioceptive function. It may improve somatosensory and sensorimotor function; more precisely, it can lead to a better outcome in postural stability, static and dynamic balance ([@ref13]). Nevertheless, it can lead to a decrease in the risk of falls in older adults ([@ref4]). More importantly, with the appropriate training program adults may be more confident with their movement, which can also reduce their fear of falling and improve their quality of live.

5.. CONCLUSIONS {#sec5}
===============

Proprioception as the ability of an organism to perceive the position and movements of joints and the perception of force in space allows us to better understand our movement and posture. Proprioception is closely related to balance. Mechanoreceptors transmit proprioceptive information to the central nervous system, which is important for better control of movement. The field of proprioception plays an increasingly important role in the aging population. Physiological changes connected with aging lead to a decline in proprioceptive functions. Regular and appropriate physical activity can help improve proprioceptive functions and reduce the risk of falls that represent a global problem in the elderly. In the future, further studies will be needed on the content and effectiveness of various proprioceptive exercise programs.
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